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Abstract:

One of the biggest and most important reasons for the removal fossil cars from the global car markets is their
pollution, which has caused air pollution. But the use of electric cars does not have these many problems and
has led to the increasing popularity of electric cars. In most of the articles, the charging rate is considered
continuous, while the charging stations work with a discrete rate and are mostly of single rate type. In this
paper, the mathematical model for electric vehicles charging with a discrete rate is stated, in which the benefit
of the electric vehicle consumers, the benefit of the charging coordinating unit, and the benefit of the network
operator are met equally. Then, the problem of preventing high disconnections and connections that lead to
damage to the charging station is expressed in mathematical form and applied to the problem. Finally, the
development planning model of the discrete rate charging station in the network is proposed as an innovation
and optimized by the mixed integer non-linear programming method. The results show that the electric
vehicle's discrete charging rate, while simple, can bring many benefits from the point of view of flattening
the load profile, providing the power required by the consumers, and meeting the network security
restrictions. But the lack of development of the distribution network will prevent the growth of penetration
of electric vehicles in the network. Also, the presence of these stations and their optimal planning will reduce
the emission of pollutants in the environment.
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